Asthmatic bronchial fibroblasts demonstrate enhanced potential to differentiate into myofibroblasts in culture.
Chronic inflammation and remodeling of the bronchial wall are basic hallmarks of asthma. It is known that mesenchymal cells in the lamina reticularis underlying the basement membrane of the thickened airway wall of asthmatics predominantly display the phenotype of myofibroblasts and express alpha-smooth muscle actin (alpha-SMA). Human bronchial fibroblasts (HBFs) transform in vitro into myofibroblasts under the influence of transforming growth factor (TGF-beta). Differences in the reactivity of fibroblasts to TGF-beta in cultures derived from healthy and asthmatic donors are elucidated here. Primary human bronchial fibroblasts (HBFs) were cultured from bronchial biopsies from non-asthmatic (n=7) and asthmatic (n=7) donors and treated with TGF-beta1 or TGF-beta2 to induce myofibroblast differentiation. Expression of alpha-smooth muscle actin (alpha-SMA) was assessed by immunocytochemistry and Western blotting. The cell size and shape parameters were measured by computer-aided methods. Regardless of whether TGF-beta1 or TGF-beta2 was used, asthmatic cells showed enhanced expression of the myofibroblast marker as confirmed by immunocytochemistry and immunoblotting. Analysis of the shape parameters of cells incubated in the presence of TGF-beta1 revealed that HBFs of asthmatics differ from those of non-asthmatics. It is concluded that asthmatic HBFs cultured in vitro display some inherent features which facilitate their differentiation into myofibroblasts. These data indicate that increased reactivity of asthmatic fibroblasts to TGF-beta may play a crucial role in asthma.